Contrariwise, the antigen is accessible in cell wall preparations. The widespread occurrence of this antigen throughout mycobacteria, corynebacteria and nocardia species is of importance in the specific diagnosis of antigens or bacteria in these genera by the fluorescent antibody method. [Abridged] Our main object has been to try to devise a reliable means of rapidly demonstrating and identifying causative organisms in material derived directly from patients.
REFIERENCES
So far, most of our work has been on infections by Shigella sonnei because Sh. sonnei is known to share antigens with very few other intestinal organisms and the problem offalse positive results should therefore be reduced to a minimum. Moreover, Sonne dysentery is widespread in this country and material for an investigation is easily available.
We have examined two series of specimens and the results have been compared with those obtained using a routine cultural method.
To obviate the possibility of observer bias, cultural work was done at the Public Health Laboratory, County Hall, Westminster, and the fluorescence microscopy in the Diagnostic Laboratory, Colindale.
We have used two antisera, one prepared against a phase I and the other prepared against a phase 2 strain of Sh. sonnei. Both have been conjugated with fluorescein isothiocyanate.
For microscopy, a 3 mm loopful of feces was emulsified in phosphate-buffered saline on a thin microscope slide. After drying and fixing in methanol, the mixture of Sh. sonnei phase 1 and phase 2 conjugates, diluted to its highest effective dilution, was sptread over the smear. After twenty minutes the slide was washed in phosphate-buffered saline and the preparation mounted in Elvanol under a No. 1 glass cover-slip.
Specimens were examined with a Watson Bactil microscope fitted with a dark ground condenser. The light source was a Mazda 250W, ME/D mercury vapour compact source lamp. The excitation filter was an OXI Chance Pilkington glass filter. A colourless gelatine ultraviolet barrier filter (Ilford No. 805 Q) was placed within the body of the microscope.
In a series of 274 routine faecal specimens, there was 70-8 % correlation between fluorescence microscopy and culture. There were 13S5% false positive results and 15 7 % false negative ones.
In a series of 74 cases of diarrhoea, the percentage correlation between the two methods was 78. There were 12% false positive and 10% false negative results.
The fluorescent antibody technique in the rapid diagnosis of Sonne dysentery would appear to have certain definite limitations. Applied to outbreaks of diarrhoea caused by Sh. sonnei, it should be possible to determine the causative organism within two hours after receiving specimens from half a dozen representative cases. In our hands, the technique is not sufficiently reliable for the detection of symptomless carriers or the surveillance ofconvalescent cases. The application ofimmunofluorescence techniques for the detection of antibody in syphilitic serum was first described by Deacon et al. (1957) and Deacon et al. (1960) . A suspension of the virulent Nichols strain of Treponema pallidum is dried on a slide, fixed and exposed to a 1 in 200 dilution of serum in buffered saline. Excess serum is removed by washing in buffer and an anti-human r globulin serum conjugated with fluorescein isothiocyanate applied. After incubation, excess conjugate is removed by washing in buffer, the preparation mounted in buffered glycerin and examined by darkground illumination under ultraviolet light. If antibody is fixed during the first stage of the test, the treponemes show a bright green fluorescence; if no antibody is bound they show no fluorescence. Subsequent reports by other workers have suggested that the method affords a sensitive and specific means for the demonstration of antitreponemal antibody (Censuales & Garofalo 1959 , Borel & Durel 1959 , Montgomery et al. 1960 , Thivolet et al. 1960 , Spagnoli & Mannucci 1960 , Section ofPathology 
Results
(a) Early syphilis: The percentage reactivity of the three tests in 263 sera from patients with treated or untreated early syphilis is shown in Table 1 . All the primary cases were initially darkground positive. Antibody is detectable by the FTA test very early in the primary stage of syphilis, often before the lipoidal antigen tests have become positive. Immobilizing antibody tends to develop later in the primary stage; Nielsen & Reyn (1956) in a compilation of published results up to 1955 found it positive in 61 % of 127 cases of untreated primary syphilis. The FTA test gave strongAy positive reactions in all the sera from patients with untreated secondary syphilis.
The results of tests on patients with treated early syphilis showed that reversal of both the FTA and RP tests was considerably slower than that of the CWR, and'that the rate of reversal after treatment was slower in secondary than in primary syphilis. (b)Late symptomatic and congenital syphilis( Table  2) : The majority of the sera in these categories came from treated patients and most of the patients with congenital infections were adults. The FTA test was found to have a high sensitivity in patients with late symptomatic syphilis, but was lower in the congenital group. TPI tests were only performed on a minority of these patients as the diagnosis was clinically apparent; other workers have found it positive in 95 % of patients with treated late symptomatic syphilis and 87% of cases of treated congenital syphilis (Nielsen & Reyn 1956 ). (c) Latent treponemal disease: Nowadays most cases of syphilis are detected in the latent stage of infection as a result of routinely performed tests for reagin. In these circumstances the differentiation of latent syphilis from false positive reagin tests is made by means of the treponemal immobilization test. This group comprises 214 patients attending the Whitechapel Clinic who were found to have positive Wassermann or RP tests on routine examination and whose TPI tests were also found reactive. Only 17 were white, the remainder being coloured immigrants, mainly from the West Indies. It is probable that many of these positive tests represent old infections with yaws. Because there is at present no serological method of distinguishing syphilis from yaws, the group has been classed as latent treponemal disease. The results are shown in Table 3 .
In this group, which is selected and cannot be taken as representative of latent syphilis, the FTA test had a low level ofsensitivity as compared with the TPI and RP tests. Forty-seven sera were non-reactive at the test dilution of 1 in 200, but when retested at a dilution of 1 in 50, 38 gave definite positive results, suggesting the presence of traces of antibody; many of these sera had only low titres of immobilizing antibody.
Specificity
In a previous survey, no positive FTA tests were found among 167 sera from pregnant women and laboratory staff whose sera had given negative results with routinely performed lipoidal antigen tests (Wilkinson 1961) . Sera were tested from 221 of the Tristan da Cunha Islanders, using two Wassermann reactions, Price's precipitation reaction, the Reiter protein CFT and the FTA. Only one serum gave positive reactions, the specificity of which was confirmed by finding a low titred positive TPI test on two separate specimens of serum. These results suggest that the FTA test has a high specificity.
The main use of the TPI test has been in the differentiation of true from false positive results with the lipoidal antigen tests. To assess the value of the FTA test in this respect, an analysis was made of the results of tests on sera from pregnant women and blood donors sent to the Reference Laboratory during 1962 with a request for a TPI test because routinely performed lipoidal antigen tests had been found positive at other laboratories. The results are shown in Table 4 . Table 4 Prceontge reactivity in 520 sera from pregnant women or blood donors whose lipoidal antigen tests had been found positive on These figures show a very close correlation be6. tween the FTA and TPI results, only 5 out of the 520 sera giving possible false positive FTA reactions (as judged by the TPI test) compared with 19 in the RP and 126 in the CWR tests. Twenty out of 33 sera giving negative FTA tests at a dilution of 1 in 200 where the TPI was reactive were positive when retested at a dilution of 1 in 50.
Discussion
It is thought that three distinct types of antibody may develop during treponemal infection: (1) Reagin, a non-specific antibody, detected by the conventional tests using lipoidal antigens. (2) A group treponemal antibody, detected by the RP test which owes its specificity to a common antigen shared between the Reiter treponeme and Pillot & Borel (1961) and Deacon & Hunter (1962) have reported that the FTA test detects both group and specific treponemal antibodies. This was confirmed by absorbing portions of a pool of syphilitic serum with Reiter treponemes and with Kahn antigen and then performing quantitative tests on the various fractions with the results shown in Table 5 .
Neither of the absorption procedures significantly reduced the TPI titre, the slight drop probably being attributable to dilution during the absorptions. Removal of reagin from the serum, while abolishing reactivity in the CWR, had no effect on the FTA test or on the RP. Absorption of the serum with intact Reiter treponemes abolished reactivity in the RP test and lowered the FTA titre. It also lowered the CWR titre; the Reiter treponeme is known to contain two lipoid fractions, one of which will react with reagin. These results suggest that reactivity in the FTA test is due to both the group and the specific treponemal antibodies in a syphilitic serum.
In this work, sera were tested at a dilution of 1 in 200 because it was found that many normal nonsyphilitic sera would give positive reactions when tested at low dilutions, in some cases up to 1 in 25. Deacon & Hunter (1962) have suggested that this may be due to the presence of low titred antibody to commensal spirochttes, such as those normally present in the mouth, which share the icbmmon group antigen with T. pallidun. Preliminary results suggested to them that this group antibody could be removed by absorbing sera with Reiter treponemes before testing or by blocking procedures with an anti-Reiter serum. The work of Poetschke & Killisch (1959) also suggests that this latter method may be applicable. If this can be confirmed, and group antibody removed while leaving specific antibody intact, it may be possible to test sera at a much lower dilution and so enhance the sensitivity of the test without compromising its specificity.
The TPI test has won an established position as a specific test for antitreponemal antibody and is used as theyardstickwithwhich newer tests should be compared. The FTA test is technically much , Section ofPathology 481 simpler to perform and can give valid results with sera unsuitable for use in the TPI test because of their toxicity or anticomplementary properties. The results obtained show that it has a high specificity but that, with the technique used, it was less sensitive than the TPI test in the selected group of sera from patients with latent treponemal disease. Despite this, it is a most useful addition to the armamentarium of the serologist.
Professor B P Marmion' (Leeds)
Applications ofImmunofluorescence in Virology [Abstract] Fluorescent antibody staining of viruses was among the original applications of the method when first developed by Coons and his colleagues. Since then there have been reports of the use of the technique in various problems relating to more than 40 viruses (see review by Fraser 1961). The most successful applications have been made in the elucidation of virus-cell relationships, particularly when used in conjunction with other biological and histochemical measurements of viral components in the cell. Thus valuable information has been gained on the intracellular site and sequence of multiplication of adenoviruses, myxoviruses, vaccinia, herpes simplex, measles, poliovirus and the arborviruses, to mention only a few examples. Investigation of the nature of the intracellular inclusions found in some viral infections has also proved fruitful. Some inclusions have been found by immunofluorescence to contain viral antigen at all stages "Present address: Department of Microbiology, Monash University, Clayton, Melbourne, Victoria, Australia of viral multiplication; others at one stage only, while yet again others contained no viral antigen at any stage.
At the level of the whole animal, or whole organ, rather than at that of the cell, the pathogenesis of a few viral infections has been studied; notable examples being canine hepatitis and distemper, and ectromelia in the mouse liver.
Although the applications of the fluorescent antibody technique to routine diagnostic virology appear at first glance to be potentially limitless, in fact, little progress has been made in this field with the exception of the laboratory diagnosis of rabies. Several reasons may be advanced for this' (1) With most virus infections diagnosis by'the cheap and sensitive retrospective serological method provides all the information required. (2) Simpler, sensitive and reasonably quick serological or cultural methods of diagnosis already exist with some viral infections, viz: poliomyelitis, smallpox. (3) The collection of adequate specimens from the site of infection requires careful timing and technique. Quick fixation -is necessary and the smears or other material have to be taken at a stage of the disease before there is local formation of antibody (which may block subsequentimmunofluorescentstaining)orsecondary bacterial invasion (which leads to troublesome autofluorescence).
The technical methods used with viruses are essentially the same as with other antigen-antibody systems. Usually gentle fixation in acetone or cold ethanol or methanol is employed with specimens such as frozen sections of infected tissue, 'flying cover slips' of cell monblayers, or' impression smears. Directly labelled sera may be used but as most antiviral sera are ofrather low antibody titre the more sensitive indirect or 'sandwich' method has been more successful. Complement staining and complement enhancement of-stainingtwo different processes-have also been used with some viruses. Proper absorption of antiserum and conjugate with tissue powders is essential to eliminate nonspecific cross-reactions due either to labelled proteins other than antibody, or to species-specific antibody. 
